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SEMI-LONGITUDINAL STUDY OF GROWTH AND
DEVELOPMENT OF CRANIO-FACIAL SOFT TISSUE
OF CHILDREN AGED FROM 3 TO 11

Young-chel Park”D.D.S., Ph.D., Kwang-chul Choy? D.D.S.. M.S., Hee-kyung Han®D.D.S.M.S.

Today’s orthodontic treatment goals lie in functional esthetics, and the importance of the latter is increasing gradually
in trend. Considering such, study on growth and development of soft as well as hard tissues becomes inevitable. Early
studies emphasize mainly on skeletal analysis using cephalometric data. However, more recent studies report that
maxillofacial soft tissue, which plays a critical role in determining facial esthetics, is influenced by underlying hard tissue,

and vet close relationship between them was not noticed.

Cephalometric x-rays were taken of 137 Korean boys and 106 girls with no systemic disease, fair developmental status
and normal occlusion for two consecutive years; afterwards, soft tissue analysis, which was divided into four parts, facial
form, lip position & posture, nose, and thickness, was done to correlate them with general growth.

Key words : soft tissue, growth, facial profile, lip, nose)

wo major treatment objectives in contemporary
T orthodontics are good function of occlusion and

harmonious facial profile. Especially, emphasis
on harmonious and esthetics of facial profiles is
increasing. To accomplish this treatment objective it is
essential to have knowledge of the development of hard
and soft tissue of the craniofacial complex. There have
been many reportsm‘ze’) since the study of profile by
Camper in 1794. Simon™ was the first one who repor-
ted about changes of profile during growth and
measurement of facial type in 1926. Case” suggested
that facial outline should be considered in establishing
treatment planning by observing changes before and
after orthodontic treatment using facial cast. After
Tweeds™ report of the cephalometric standard based on
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95 subjects in 1944, Downs™, Riedelm, Wyliem) resear-
ched on skeletal analysis and esthetic facial profile using
cephalometrics. These cephalometric studies, however,
were mainly focused to skeletal analysis and it was
dominant that soft tissue is subordinate to hard tissue.

Subbelnyss) reported that craniofacial soft tissue is
influenced partly by other factors as well as underlying
hard tissue in 1959. Burstone” stated that the thickness
of soft tissue covering hard tissue is so much variable
that it can hardly be correlated between soft tissue and
underlying hard tissue. These studies showed large
variation on soft tissue measurements and evaluating
facial type only by cranio—facial skeletal structure is
not sufficient and it leads to research on craniofacial
structure of soft tissue. Analysis of soft tissue can be
divided into two categories; study of overall facial
profile and study of each components such as lip, chin,
and nose. Subtelny33'34), Elsasser and Peltonm), Burstone

% researched on changes of soft tissue profile according
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Distribution of subjects according to age and sex
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to chronologic age, Rickettszs), Merrifield”, Peck and
Peck™ researched on soft tissue in esthetic aspect. Vig
and Cohen™, Mamandras'” and other researchers™**
researched Especially, on changes of lip. In Korea,
researches on soft tissue was conducted by Kang‘w,
Park™. Tee™ who researched on soft tissue of growing
children. Choi® researched on changes of profiles after
orthodontics treatment. Analysis of soft tissue gene-
rally, consists of three kinds of measurements; angular

4101618-202220230 1.
measurements ,  linear measurements

SADLMBLABEE 4 anar measureme 19230
Angular measurements and planar measurements
represent relative changes of one part from the other.
Linear measurements quantify absolule amount of
growth itself. The aim of this study is to establish the
standards for Korean of soft tissue measurement and
vearly increments of soft tissue measurements using

243 (137 male, 106 female)children aged from 3 to 11.
1. Subjects and Materials
A. Subjects

243 Subjects(137 male, 106 female) were selected
from elementary and middle school students in
Chunchon city, kindergarten children of D church, and
preschool of Yonsel University who were aged from 3
to 11 healthy and who had a dentition of favorable
growth and development pattern. Subjects were fol-
lowed up for two years.

B. Method

1. X-ray taking
Cephalometric X-rays were taken at the department

IR WEA 274 65, 19874

of radiology of Yonsei University and St. Mary hospital
in Chunchon using FFD bft. 9%5Kvp, 10mA, Panex
EC(Morita Co.) with intensifying screen.

2. Tracing

X-rays were traced on acetate paper and angles and
lines were measured up to 05 degree and 05 mm
respectively.

3. Establishing reference lines

For proper evaluation of growth and development of
the soft tissue, a relatively stable reference line was
established. In this study, the S-N{Sella-Nasion) line
minus 7 degree was considered as the Frankfort
horizontal line. Perpendicular to Frankfort is designated
as pFH to measure the vertical relationship.

4, Landmarks (pic 1)

1) Glabella (G)

The most prominent point in the midsagittal plane of
the forchead.

2) projected N (N')

The point of intersection with soft tissue and line
passing Nasion and parallel to FH.

3) Pronasale (Pn)

The most prominent point in the midsagittal plane of
the nose,

4) Subnasale (Sn)

The point at which the nasal septum between the
nostril merge with the upper cutaneous lip in the
midsagittal plane.

5) Columella point (Cm)

The most anterior point of Columella of the nose.

6) Projected A point (A”)

The point of intersection with soft tissue and line
passing point A and parallel to FH.

7) Stomion superius (Stms)

The most inferior point of upper lip vermilion.

8) Incision Superius (Is)

The most anterior point on maxillary incisor as dete~
rmined by a tangent to the incisor passing through
subspinale.

9) Incision Inferius (L)
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pic 3-1. pic 3-2.

The most anterior point as measured by a line tangent
to the chin and mandibular incisor.

10) Stomion Inferius(Stmi)

The most superior point of lower lip vermilion

11) Labrale inferius(Li)

The most prominent point on the lower lip as
determined by a perpendicular from nasal floor

12) Mentolabial sulcus (Si)

The most concave point as measured by a line
tangent to menton point and labrale inferius.

13) Pogonion (Pg)

The point on the anterior contour of mandibular
symphysis tangent to mandibular plane perpendicular

14) Soft tissue pogonion (Pg’)

Most anterior point on the chin as determined from
a perpendicular to nasal floor.

15) Soft tissue gnathion (Gn')

The intersection of A-Pg'line and C~-Me'line.

16) Soft tissue menton (Me')

Most anterior point on chin determined by a line

pic 4. pic 5.

tangent to the lower lip and the chin.

17) Cervical point (C)

The intersection between submental area and tangent
line of neck.

18) Horizontal reference line (FH)

The line passing N and 7 degree subtracted from
S-N line.

5. Measurements

A} Facial Form (pic 2-1,2)

. Facial convexity angle (G-Sn-Pg’)

. Maxillary prognathism (G-Sn (FH))

. Mandibular prognathism (G-pg’(FH))

Upper Facial Height (G-Sn(pFH))

Lower Facial Height (Sn-Me’(pFH))

. Vertical Height Ratio ((G-Sn/Sn-Me') X 100%)

. Lower face-throat angle (Sn-Gn'-C)

. Lower vertical height-depth ratio (Sn-Gn'/C-Gn’)
. Lower vertical height (Sn-Gn")

O 00 =IO Ul WO



Youngchel Park, Kwangchul Choy Heekyung Han

10. Lower throat depth (C-Gn')

B) Lip Position and Form (pic 3-1,2)
11. Nasolabial angle (Cm-Sn-Ls)
12. Upper lip protrusion (Ls—(Sn-Pg’))
13. Lower lip protrusion (Li-(Sn-Pg’))
14. Perpendicular distance from Pn-Pg’ line to Ls (Ls
-(Pn-Pg'))
15. Perpendicular distance from Pn-Pg’ line to Li (Li
-(Pn-Pg'))
16. Mentolabial sulcus (Si-(Li-Pg’))
17. Perpendicular distance from A’ and Sn-Ls line
(A'-(Sn-Ls))
18. Upper lip length (Sn-Stms(pFH))
19. Chin length (Stmi-Me'(pFH))
20. Vertical lip-chin Ratio ((Sn-Stms/Stmi-Me’) X 100%)
21. Interlabial gap (Stms-Stmi)
22. Upper lip angle to FH (Sn-Ls (deg to FH))
23. Lower lip angle to FH(Li-Si (deg to FH))
24. Maxillary incisor exposure (Stms-Is(pFH))
25. Angle to FH of lower face (Sn-Pg’ (deg to FH))
C) Nose (pic 4)
26. Prominency of nose (Pn—-Sn (FH))
27. Inclination of the nose (Sn-N'-Pn)
D) Thickness (pic 5)
28, Distance between A and Sn parallel to FH (A-Sn
(FH))
29. Upper lip thickness (Is-Ls (FH))
30. Lower lip thickness (Ii-Li (FH))
31. Chin thickness (Pg-Pg'(FH))

M. RESULTS
1. Facial Form

In boys, facial convexity, G-Sn-Pg’(deg) increased
according to age and total of 5 degrees increased
during the observation period. Sn-Gn'-C(deg) which
could be used to evaluate relative prominency of the
chin did not change radically through out the obser-
vation period, while absolute length continued to grow
such as G-Sn(FH), G-Sn(pFH), G-Pg'(FH), Sn-Me'
{(pFH), Sn~Gn', C-Gn'. The ratio between upper face
and lower face, G-Sn/Sn-Me', showed a decreasing

UIXLEAl 273 65, 19974

Fig. 2. Change of facial form in boys (length)
tendency.(table 1 Facial form, fig 1)

In general, girls showed litlle difference from boys,
especially facial convexity did not change (table 1
Facial form, fig 34).

2. Lip Position and Form

Boys, showed no nasolabial angle change, while one
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Table 1. Facial form

MALE

6.89 771 867 891 743 10.69 10.66 10.92 9.90 1081
317 328 2.19 495 3.89 359 359 5.69 562 6.83
-433 -3.04 -2.14 ~247 -3.08 -177 -1.77 192 185 3.00

1. G-Sn-Pg’(deg)

2. G-Sn(FHD 406 400 1.88 372 3.39 494 494 323 407 2.59
-1600 -1659 -1592 -1350 -1238 1027  -10.27 -6.08 -508 -1071

3. G-Pg'(FH)
6.09 563 469 578 892 961 961 888 9.63 10.23
4 G-Sn(pFH) 62.00 63.36 68.58 66.75 7055 63.79 68.79 75.58 72.98 7567

6.60 511 6.52 381 499 944 9.44 503 11.07 546
5767 5859 5867 65.13 6814 61.72 61.72 69.30 6926 13.73
545 314 442 418 477 6.28 6.28 476 583 582
11272 11668 11690 10250 10353 10158 10158 10906 10536 10262
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10628 10904 10358 98884 9728 9.36 9%.36 9847 9758 98.07
722 8.73 48 7.31 88 19.00 19.00 6.17 9.25 866
1.22 1.29 1.27 140 132 1.27 127 1.37 1.27 1.27

5. Sn-Me' (pFH)
6. (G-Sn/Sn-Me')"100%

7. Sn-Gn'-Cldeg)

8. Sn-Gn'/C~Gn 000 000 000 000 000 000 000 000 000 000
o S G 5933 6083 6040 6689 6753 6750 6750 7000 070 %5
j 333 408 307 3% 4% 394 3 000 928 6%
0 CGr 86T 4117 4760 4768 5129 R3B 5029 5.0 5560 5671

552 389 403 492 714 514 772 000 684 873
FEMALE

7.00 9.69 1340 12.13 10.09 12.50 9.13 12.00 12.15 1404
152 412 412 445 471 569 3.3 346 447 1581
-6.10 -444 -4.44 -1.00 -3.50 -1.81 -0.20 2.65 2.88 213

1. G-Sn-Pg'(deg)

2. G-Sn(FH) 1.69 536 536 3.34 400 347 406 2.38 4% 480
3 G-Pe’(FH) -1930 -1675 -1675 -1650 -1659 -1067 -1033 -1000  -10.08 -940
) & 464 812 812 370 7.00 6.65 757 7.39 6.32 794
4. G-Sn(pFH) 66.80 66.00 66.00 6796 7022 7092 74.88 7179 76.00 7429

2.32 370 442 445 477 472 455 428 5.04 7.70
57.80 50.15 59.33 62.00 65.19 67.23 64.67 68.04 70.30 7129
366 7.90 256 3.00 381 391 312 451 462 372
11557 11461 11138 10962 10772 10549 11579 11433 10811 10421
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10480 10688 90.08 10054 0.21 96.85 9720 10121 10017 97.23
7.55 966 349 578 701 6.80 9.33 416 816 990
127 135 136 140 147 141 1.36 131 131 134

5. Sn-Me' (pFH)
6. (G-Sn/Sn—-Me')*100%

7. Sn-Gn'-C(deg)

8. Sn-Gn'/C~Gn 000 000 000 000 000 000 000 000 000 000
N 6160 6200 6080 6469 6788 6900 6650 €800 7L 200

432 43 248 31 3% 397 343 3% 520 43
10, CGar B 4600 ME0 4635 465 P 400 5200 5488 5%

476 346 6.15 6.63 54 369 541 7.70 6.35 855
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Table 2-1. Lip position and form (male)

11. Cm-Sn-Ls(deg)

o 894 83 817 78 1% 758 7 790 788 881

12. Ls(Sn-Pg")(L) 130 155 107 169 212 1% 155 182 2.2 934
3 LS Pe D) 561 5% 567 509 538 637 664 6.75 674 678
3 g 74 105 140 183 1% 942 184 171 250 253
, 406 413 33 300 288 279 200 248 202 0.44

14. Ls~(Pn-Pg")(L) 152 220 1% 20 263 917 187 169 19 198
5 Li-Poopa'yL) 2% 30 2% 231 268 280 363 348 376 310
' 2 166 123 13 211 2% 0,62 197 15 250 274

6. LB 483 483 4% 4B 460 423 Al 4T3 505 544
- Sili-Pg 075 114 0® 106 093 1% L14 113 1.16 1.09

14 114 158 206 119 140 136 154 117 198

17. A’'(Sn-Ls)(1)

18 Sn-Stms(pFH)

201 238 186 208 3.10 2()4 330 262 1.54 350
19, Stmi-Me' (0FH) 35.78 3767 38.00 43381 4548 4542 4459 46.01 46.74 4733
: b 2.21 302 420 307 412 512 3.64 5.02 0.4 6.89

53.13 A4 5307 4779 4390 4835 5058 4821 47.11 4882

20.{5n-5 tms/Stmi-Me")'100% 000 000 000 000 000 0.00 000 0.00 816 000

e 35 350 300 120 2% 250 167 267 250 1.00
21.Stms-Stmi(pFH) 200 050 000 040 164 112 094 2,09 206 0.0
‘ . 1630 10654 11367 1098 10667 10085 11157 11073 11051 11037

2. Sn-Ls(deg To FHED 37 W18 1053 1013 204 848 661 966 1050 1167
e 217 W63 007 WH K% %6 304 ®B 320 BB
2. Li-Sildeg To FHH) 906 1250 564 664 1212 957 1044 958 1157 1197
- 000 150 367 28 26l 322 265 242 203 229
: P 000 000 189 166 189 198 1.86 137 137 0%

78.06 .79 7750 7872 79.79 80.77 8018 7813 80.62 80.54

2. sn-Pg'(deg to FHD 353 33 399 432 480 820 450 1216 570 684

Table 2-2. Lip position and form (female)

11. Cm-Sn-Ls(deg) 103.80 9%.06 90.83 99.12 95.06 92.04 99.08 98.14 96.90 9552
770 1072 6.22 899 9.01 10.34 896 9.07 11.9% 11.06

12. Ls(Sn-Pg")(L) 740 6.81 6.08 769 747 731 6.00 6.25 695 1.2
1.02 168 169 156 1.39 151 141 1.84 1.89 127

13. Li~(Sn-Pg'XL) 490 506 475 53 547 558 525 5.29 583 6.19
066 118 1.03 134 128 174 1.05 170 17 188

14. Ls~(Pn-Pg' ML) 340 194 2.30 362 2.20 12 150 1.60 112 131
120 147 194 182 1.81 157 1.28 2.32 2.94 1.96

15. Li-(Pn-Pg'XL) 2.20 2.29 240 308 2.03 214 2.00 176 2.1 2.75
117 103 150 163 145 138 1.02 240 193 2.08

16. Si(Li-Pg’'}L) 360 44 317 331 369 362 375 432 442 421
097 116 0.94 082 1.39 096 1.03 0.88 092 093

17. A"(Sn-Ls)(L) 0.90 131 092 158 147 1.08 1.09 1.39 155 1.33
0.26 056 053 053 062 0.38 0.36 043 071 043

18 Sn-Stms(pFH) 2480 1803 1917 21.00 20.36 21.08 21.42 22.36 2235 2296
1017 709 167 141 541 154 1.8 2.16 555 174

19. Stmi-Me'(pFH) 36.50 3359 39.50 4054 4300 46.00 43.00 4.82 4610 479
287 247 310 375 366 359 2.27 391 467 313

204Sn-S tms/Stmi-Me')"100% 679% 5367 4852 5180 4735 4582 4981 4388 4848 4787
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

21.5tms-Stmi(pFH) 1.00 1.00 200 267 186 1.00 333 069 2.50 160
0.00 0.00 0.00 125 2.10 0.00 262 0.00 2.06 030

22. Sn-Ls(deg To FHH) 10140 1107 11167 11158 10275 1277 107.63 106.64 107.38 107.73
10.82 716 939 694 2146 725 863 829 7.69 16.24

23. Li-Si(deg To FHH) 25.20 26.63 40.25 37.00 3753 41.46 34.83 3789 3375 3713
1347 6.66 12.36 860 9.47 799 1061 9.15 959 949

24. Stms-1s(pFH) 2.30 250 240 314 213 358 292 2.00 219 2.87
0.00 07 198 318 3n 196 1.29 158 269 129

25. sn-Pg'(deg to FH) 6380 76.31 7167 8492 76.63 7482 79.75 7961 7868 80.67

25.94 4.22 414 2741 465 1964 398 3.44 3.26 438
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Fig. 3. Change of facial profile In girls (degree)

Fia. 4. Change of faclal profile in girls (degres)

Semi-longitudinal study of growth and development
of cranio-facial soft tissue of children aged from 3 to 11
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Fig. 5. Change of lip position and form in boys(degree)
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Table 3. Nose
MALE

CIXWEAl 272 65, 1097H

26. Pn-Sn(FH) 9.56 9.50 9.58
0.96 132 0.73
21. Sn-N'-Pn(deg) 1844 1863 1675

1.32 3.60 0.85

1157 11.70 11.88 12.00 12.29 1243
147 1.90 1.16 6.26 1.78 2.77
1806 17.98 nn 1740 1795 1760
206 1.88 1.80 191 2.57 2.06

Fig. 7. Change of lip position and form in girls
(degres)

third of lower facial height, Stmi~Me'(pFH), increased.
Upper lip length, Sn-Stms(pFH), increased a little but
not significantly, The vertical relationship hetween
upper lip and lower lip Sn-Stms/Stmi-Me decreased in
some degree. Ls—(Sn-Pg’), Li-(Sn-Pg’), Ls-(Pn-Pg’),
Li~(Pn-Pg’) which indicate thickness of the lip did
notchange. The depth of mentolabial sulcus (Si-(Li-Pg’))
increased, and A’-(Sn-Ls) increased as well. Sn-Ls
(deg to FH), Li-Si(deg to FH), Sn-Pg'(deg to FH)
which show relative position of lip to the cranium did
not change(table 2-1 lip position and form, fig 56).

(iirls showed <imilar tendencv with that nf hove

Fig. 8. Change of lip position and form in girls
(length)

(tahle?-2 lin nncition and form fie 7 8)
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Table 4. Thickness
MALE

28, A-Sn(FH)

1.36 1.09 2.19 1.05 1.28 130 148 146 1.60 2.16

29. Is-Ls(FH) 1444 1458 13.75 1388 13.29 1317 1520 1450 13.29 1467
183 218 1.46 174 181 1.82 152 21.04 1.82 1.9
30 L-LI(FH) 13.00 1263 1267 13.38 11.98 1267 12.88 12.35 1364 1413
1.60 150 152 168 1.37 168 1.53 1.26 1.90 158
31 Pg-Pg’ 1117 1117 1150 1175 12.31 12.63 12.10 1294 12.74 12.93

2.01 1.66 154 2.30 2.86 2.63 2.08 2.68 2.73 2.67

1.58 0.82 0.9 1.09 117 1.67 1.84

29. Is-Ls(FH) 13.30 12.94 12.08 1350 1325 12.27 11.25 12.00 1315 1290
0.68 1.42 164 164 194 1.90 1.70 1.86 2.03 1.92
30 L-LI(FH) 10.70 12.25 13.08 1196 1181 12.31 1163 1257 12.80 1315
140 205 137 0.84 1.20 125 112 1.24 2.03 185
31 Pg-Pg’ 1088 11.06 110 11.00 1091 11.23 10.08 114 13.18 1294

213 1.99 1.87 1.62 2.17 2.14 2.01 3.01 2.70 2.10

Fig. 10. Change of lip thickness In girls(degree)

Fig. 9. Chapge of lip thickness in boys(lengh) Nose, fig 9.10)

Similar results was observed in girls.(table3 Nose,

3. Nose fig 9,10)

In boys, Pn-Sn(FH) which indicates absolute height 4. Thickness
of nose increased with age while Sn-N'-Pn(deg) which
indicates prominency of nose did not change. (table 3 In boys, the thickness of upper lip near the base of



Youngchel Park, Kwangchul Choy Heekyung Han

£ .
£ 800
28, A-G0{FH)
B.00 ~ =29, 5~Ls (FH)
s 30. li=Li {FH}
5,00 ~3=31. PPy’
2.00
0.00
3 4 5 [ ? 8 g (I T 12

Yaar

Fig. 11. Change of lip thickness in boys
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Fig. 12. Change of lip thickness in girls

nose(A-Sn(FH) showed marked increase according to
age, Is-Ls(FM), Ti-Li(pFH), Pg-Pg’ which are thick-
ness of upper lip, lower lip and thickness of chin respe-
ctively increased as well. (table4 Thickness, {ig 11)

In girls, increment of A-Sn(FH)was less than that of
boys, and Is-Ls(FH) changed with very small amount.
But E-Li(FH)$} Pg-Pg' changed with age (tabled
Thickness, fig 12)

IV. Discussion
1. Facial Form

Bishara, Hession, Peterson’ reported that facial con-
vexity of child increase with age from 5-17 | average

CHAIREX 273 63, 19974

169.73 degree at 5 years of age and 171.28 degree at 17
years of age. In the longitudinal study of Subtelnyﬁ), 0]

) >, facial convexity remains

Mauchamplg, Chaconas”
constant after 6 years of age. Especially O Mauchampw)
stated that facial convexity has no correlation with
facial type and chronologic age. Lee™ reported that 10.3
years old mixed dentition children showed 169.02 and
169.27 degree in Korean boys and girls respectively.
Burstone” reported 11.3 degree in 40 samples in
caucasian children. The result of this study opposes to
that of Bishara's in that facial convexity increases a
little in boys due to different measurement technique.
It is considered to be related with the fact that
increment of A-Sn of boys are greater than that of
girls(table 4 Thickness) and typical downward and
forward growth of Pog’ occur after 12 years of age. As
the sample shows normal growth and development,
Sn- Gn'-C remains unchanged according to age.
G-Sn(FH), G-Sn (pFH), G-Pg'(FH), Sn-Me’(pFH),
Sn-Gn’, C-Gn’ showed increment proportional to that
of cranium because those measurements are absolute
linear measurements. G-Sn/Sn-Me’ increased with age
and it could be postulated that lower structure grows
faster than that of superior structure.

2. Lip Position and Form

Nasolabial angle (Cm-Sn-Ls) did not change acco-
rding to age but the mean value 93.11 degree and 97.56
degree for boys and girls were smaller than Burs-
tone's” caucasian mean 102 degree. More acute angles
were observed in boys than girls. Kim™ reported that
this angle decrease with age from 6-8 years of age
with 15 sample and at the age of 16 the mean value for
boys and girls were 995616.75, 97.27+7.00 degree.
Chung44)repor1;ed in his soft tissue longitudinal study
that Ls-(Pn-Pg’) was greater in girls al age 6 but at
age of 13 it reverses. Li-(Pn-Pg’) was similar in boys
and girls at age 6 but greater in boys at age 13 due to
difference of chin prominency. Kim, Yoo™ reported that
Ls~(Pn-Pg’) and Li-(Pn-Pg’)did not change according
to age in their study with 90 subject of 6-10 years of
children and it showed no statistical difference between
the groups divided by Sn-MP angle. Park™found no
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correlation between Li-(Pn-Pg’) and age in his 4 year
longitudinal study. Bishara et al’ stated that Li-
(Pn-Pg')increase with age especially at 13-14 years
with great increment in his longitudinal study from 5
years to adult sample. In this study, the average value
of Ls—(Pn—Pg')and Li-(Pn-Pg’) for boys and girls
generally did not change and the measurement exc-
ludes growth of nose, Ls—(Sn~Pg’)and Li-(Sn-Pg’)did
not changed as well. Average values in boys and girls
were 8, 6.1, and 6.9, 54 respectively. This finding
showed greater value than Burstonc’s Ls—(Sn-Pg')
35mm and Li-(Sn-Pg’) 22mm® due to ethnic
difference and girls showed more prominent lips. The
measurement of mental sulcus Si-(Li-Pg')increased
according to age in both boys and girls. It could be
considered that region of sulcus grow less than other
part but actually it is due to continued growth of chin
area. Sulcus depth of upper lip A’-(Sn-Ls) also
increased in both boys and girls but its amount was
less than mental sulcus. Lower lip length and lower one
third of face, Stmi-Me'(pFH) increased with age while
upper lip length Sn-Stms(pFH) grew very little. As a
result, Sn-Stms/Stmi-Me’ decreased continuously.
This seems to be related in that lower structure of the
cranio—facial complex grows more than that of upper
one. Kim™ used Sn-Stms, Stmi-B'(projected B) to
evaluate the vertical length of upper and lower lip and
reported that it grew with age in both boys and girls
while there were no statistical difference between
upper and lower lip. This finding is due to the fact that
the measurement point was different. The amount of
incisor show, Stms-Is(pFH) was 2-3mm in both boys
and girls and did not change according to age. This
finding was similar to that of Burstone’s” which was
3-4mm in adolescent, 2.5-4mm in adult. The interlabial
gap, Stms-Stmi did not show consistent findings
according to the age because it was hard to standardize
the lip posture during X-ray taking especially in the
young child. There should be proper methodology for
taking rest lip position. As the sample was normal,
Sn-Ls(deg to FH), Li-Si(deg to FH), Sn- Pg'(deg to
FH)remained unchanged.

Semi-longitudinal study of growth and development
of cranio-facial soft tissue of children aged from 3 to 11

3. Nose

The absolute length of nose base, Pn-Sn(FH) incre-
ased with age while the angular measurement, Sn-N'-
Pn(deg) remained relatively constant. This is due to
forward and downward growth of the nose and there
were no differences between boys and girls. Posenzs),
Chaconas” reported in their research on nose that the
nose grows downward and forward, and boys mature
earlier than girls. As the sample consists of 3 to 12
years of agc, it was not possible to obscrve the
difference of maturity between boys and girls due to
growth peak difference.

4. Thickness

The Lip plays a very important role in pre and post
treatment. evaluation of profile. Its relative position as
well as thickness play important role as stated by
Burstone”. In this study, A-Sn(FH) increased with age
in both boys and girls but with greater incremental rate
in boys. Probably it was due to the fact that facial
convexity increase a little in boys. BurstoneS)reported n
his study that (18.7mm in adolescent boys, 16.9 mm in
adolescent girls, and 19.3mm in adult male, 15.5mm in
adult female.) While in this study, 14mm in boys and
135mm in girls were obtained. This results from the
fact that the age of Burstone’s sample was higher than
that of this study. Lee™ reported that the posterior
dimension of the upper lip were 10.76mm in boys, 10.07
mm in girls, and the posterior dimension of the lower
lip were 13.95mm in boys and 13.19 mm in girls at 10.3
years of age. At 16 years of age, posterior dimension
of the upper lip in boys was 17.81 mm, 15.18mm in girls
and posterior dimension of lower lip was 16mm in boys
and 14.64mm in girls. In this study, at the age of 8
years, posterior dimension of the upper lip were
13.17mm and 12.27mm in boys and girls respectively,
and posterior dimension of upper and lower lip
increased with age. The thickness of Pogonion area did
not change much with age in this study, and it is
consistent with Burstone's” result that it change less
than other parts of the craniofacial complex. The
analysis of soft tissue plays a great role in establishing
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treatment plan as stated in many articles. It does not
have, however, any correlation with hard tissue.
Separate analysis and many other measurements are
required. In previous study, many analysis of the soft
tissue of Korean children have been reported, however,
longitudinal study has not been performed. We hope
this study to be helpful for further research on soft
tissue.

V Summary

Today's orthodontic treatment goals lie in functional
esthetics, and the importance of the latter is increasing
gradually in trend. Considering such, study on growth
and development of hard as well as soft tissues becom-
es inevitable. Early studies emphasize mainly on skele-
tal analysis using cephalometric data. However, more
recent studies report that maxillofacial soft tissue,
which plays a critical role in determining facial esthe-
tics, is influenced by underlying hard tissue, and yet
close relationship between them was not noticed.

Cephalometric x-rays were taken of 137 Korean boys
and 106 girls with no systemic disease, fair develop~
mental status and normal occlusion for 2 consecutive
years, afterwards, soft tissue analysis, which was
divided into four parts, facial form, lip position &
posture, nose, and thickness, was done to correlate
them with general growth.

The following conclusions were obtained:

1. Facial Form
Facial convexity in boys showed slight increase; this
seems to be associated with greater increase rate of
A-Sn in boys. Also, lower facial structures showed
more growth compared to the upper ones.

2. Lip Position & Posture
Nasolabial angle showed little change with aging.
The mean value for boys was 93.11° and for girls,
97.56. These were more acute compared to the mean
value of 102° in caucasian. Little change was
observed in lip prominence to esthetic line. Boys
showed greater lip prominence than girls. This fact
could be taken into consideration when deciding
extraction,

10.

11.

12.

13.
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The amount of exposure of upper incisors was
2-3mm in both boys and girls.

. Nose

Absolute length of nose base increases with growth,
whereas Sn-N'-Pn showed little increase with
aging. This is because the nose grows in antero-
inferior direction,

. Thickness

A-Sn increased with aging in both boys and girls;
that of boys showed greater amount of change.
There was an increase in thickness of upper and
lower lips with aging, but not in that of soft tissue
pogonion.

This agrees with the results of other earlier studies.
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